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POSITIONS AND AREAS OF SUN SPOTS 
[Communicated by  Capt. C. 8. Freeman, Superintendent U. 6. Naval Observatory1 

[Data furnished by Naval Observatory in cooperation with Harvard, Yerkea, and 
Mount Wilion observatories] 
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CORRECTED MEANS OF SUN S P O T S  FOR J U L Y  22 A N D  29,1927 
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I Areaa are corrected for foreshortening and are expressed in millionths of sun's risihle 
hemisphere. 

AEROLOGICAL OBSERVATIONS 
By W. R. STEVENS 

above average a t  Broken Arrow, Due West, and Ellen- 
dale. 

Vapor pressures were mostly below average. 
Resultant winds, as determined by kites, show that in 

general a more northerly component than usual prevailed 
over all stations with the exception of Due West and Ellen- 
dale. Nevertheless, at  the latter station temperatures 
were subnormal by 3 O  C. or more at  all observed levels. 

The lowest temperature recorded a t  the surface during 
the month at  Ellendale was on the 9th in the rear of a 
HIGH, where the surface wind had shifted to southerly. 
We find a fall of 4 . 7 O  C. from the Sth to the 9th at  the 
surface with a wind shift from NNW. to SSW. At an 
altitude of ?,OOO meters, however, there was a rise 
of 4.3O C. with a shift from NNW. to W. It is quite 
obvious that the inversion off the ground on the 9th was 
not due to a wedgelike advance of cold air, but rather 
to a rapid increase in temperature aloft. 

The averages for the aerological stations, given i r l  
Tables 1 and 2, show some important departures from 
the normal. Free-air temperatures mere below the 
average a t  Broken Arrow, Ellendale, Royal Center, and 
Washington, near normal a t  Groesbeck, and below 
normal a t  Due West near the surface, with positive 
departures a t  higher levels. Ordinarily, departures from 
average, or normal, decrease in magnitude with increas- 
ing altitude, but we find the opposite relationship existed 
for the month a t  Due West, Ellendale, Royal Center, and 
Washington. Lowest temperatures of record for August 
were observed a t  Broken Arrow from 1,250 to 5,000 
meters, from the surface to 1,350 meters a t  Due West, 
and from 3,000 to 4,000 meters a t  Groesbeck. Highest 
temperatures of record for August were observed a t  Due 
West from 1,000 to 3,000 meters. 

Free-air relative humidities were mostly below average 
a t  Groesbeck, Royal Center, and Washington, and 
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Meteorologhl conditions ouer Ellendale, N .  Dak., August 8-9, 1967 

meters OC. meter8 OC. 
444 10.7 N N W - -  6.3 6:32a. m.. 444 6.0 SSW _ _ _ _  2.2 
500 10.5 N N W - -  6.5 500 6.8 SSW.--- 3.5 
760 9.6 N N E . - .  7.5 750 10.6 SW _ _ _ _ _  9.1 

8.3 NNE. . -  7.8 1,000 11.8 SW _ _ _ _ _  11.2 tg 8.8 N _ _ _ _ _ _ _  7.9 1,250 10.6 WSW--. 9.7 
1,500 6.2 N _ _ _ _ _ _ _  10.7 1,500 9.4 WSW--. 8 .3  
2,ooO 2 . 7 1 N N W  _ - _ _ _ _ _ _ _  2.000 7 . 0 1 W  _ _ _ _ _ _  5.4 

1 8th 1 Wind I 9th I Wind I 

Royal Center. Ind. Washington, D .  C .  Broken Arrow, Okla. Due West. S. C. Ellenrlale, N Dnk. Groilsheck, Tex. 
(233 meters) (21; n.eturs) (4-14 I I  eters) (141 meters) (225 I: rtars) (34 iheters) 

A double-theodolite dot-balloon observation of 85 
minutes was made a t  E: roesbeck on the 9th. This is 
the longest, but not the highest, two-theodolite ascension 
made a t  that station since it was established. The 
observation was made in the southwest quadrant of a 
high-pressure area which was central over the upper 
Mississippi Valley. From the second to the sixth 
minute the balloon ascended at  a rate of only 37 m. p. m. 
instead of the standard inflation rate of 180 ni. p. m., 
which indicates the presence of a descending current of 
2.4 m. p. s. After the seventh minute the rate increased, 
the mean rate from the tenth to the eighty-fifth minute 
being 188 m. p. m. 

On the morning of the 13th a pdot balloon was observed 
at Groesbeck with one theodolite for 105 minutes. If 
the balloon ascended a t  the normal rate throughout the 
entire ascent, it would have reached an altitude of over 
19 km. Another ascension was made immediately after- 
ward in order to check the first. The second observation 
showed a decrease in velocity from 500 to 1,000 meters. 
This was to be expected, since velocities near the sur- 
face generally decrease rapidly after sunrise. The 
velocities showed a marked similarity from 1 to 7 kilo- 
meters. Above this level the second ascent showed 
slightly increased velocities. This appears to be correct, 
as the observation on the afteruoon of this date showed 
a general increase in velocities over those recorded in the 
morning. While the second ascent did not reach quite 
as high as the first, there seems to be no doubt ns to the 
accuracy of the first observation because of the absence 
of high velocities which would certaiiily have been 
recorded had the balloon failed to  ascend. 

The highest kite flight since the station was estab- 
lished was made a t  Royal Center on the lst,  when nn 
altitude of 6,013 meters was reached. The observation 
was made in front of a nioclerate area of high pressure 
which covered the northern Plains States and the C')ino- 
dian Northwest. The wind was west at  all altitudes 011- 
served except near the surface, where it shi€ted towwcl 
the end of the flight to north-nortliwest. The wind 
velocity gradually increased from 4.0 m. p. s. n t  the 

surface to 15.5 m. p. a. a t  the maximum altitude. The 
descent showed an increase in velocity over the ascent 
which was most marked in the lower levels. 

A number of successful free-rising captive-balloon as- 
cents were made at  Due West and Royal Center during 
the month when minds were too light for kites. The 
highest ascent made by this method was to an altitude 
of 2,991 meter. at  Due West on the 22d. On this date 
an extensive area of high pressure covered the eastern 
half of the country. 
TABLE 1.-Free-air temperatures, relative humidities, and vapor 

pressures during August, 1927 
TEMPERATURE ('C.) 

Broken Ar- 1 Due West, Ellendde, Groesbeck, Royal Cen- Washing- 1 row Okla. 1 8. C. 1 N .  Dak. 1 Tea. I ter, Ind. 1 ton,D.C.* 
(233 keters)  (217 meters) (444 meters) (141 meters) (225 meters) 0 meters) 

D e  
(meters) 

10- 

26.5 -0.4 21.2 -2.4 25.1 +0.7 
23.1 -0.2 

19. 4 -1.3 
18.3 16.8 -1.4 -1.4 

15.3 -1.3 
12.4 -1.4 
9.8 -1.2 
6.4 -1.8 

21. f -1.1 

. - - - - - - - - - 
, - - - - - - - - - . - 
, - - - - - - - - - - 

~ _ - - _ _  

16.271-2.64 21.i4 -1.19 

11.071--?.98 14. l i  -1.49 

16. OB -2. s4 IY.92~-1.01 
1~.i1;1-2.91 1i.7g -1.43 
12. SO -2.75 15. i Y  -1.50 

9.84 -2.95 12.94 -1.40 
9.21, -2.28 12.35 -0.97 
7. St; -1. l i  i!l -1.30 
5.7s -1.03 3:5 -1.43 
4. !IO -n. 29 5 . 0 : ~  -1. 
3. 3.5 -0. E 

2.45 -0. ?I 

-.. _ _ _ _ _ _  
2. Sb -0 .4dl____._  ._____ 

1.Si -0.211:::::: :::::I 
.~ 


